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(54) Information recording and reproducing apparatus 



(57) An intormation recording and reproducing ap- 
paratus (S) is provided with an intormation recording 
device (R) lor generating record intormation by process- 
ing input inlormation. which is inputted Irom the external 
at a predetermined input rate and tor recording the gen- 
erated record intormation onto a record medium ("i) at 
a recording rate which is higher than the predetermined 
input rate: an inlormation reproducing device (P) tor de- 
tecting the record inlormation from the record medium 
at a predetermined delecting rate and 1or reproducing 
the detected record intormation by re-processmgthe de- 



tected record inlormation to output the repioduced 
record inlormation to the external at an outpui rate which 
is lower than the predetermined detecting rate; and a 
controlling device (14) tor controlling the inlormation re- 
cording device to temporarily stop generating and/or re- 
cording the record inlormation during a lirst pause time 
period, which is prescribed by a difference between the 
recording rate and the input rate, and tor controlling the 
intormation reproducing device to detect and reproduce 
the record inlormation, which has been recorded on the 
record medium by the intormation recording device dur- 
ing the tirst pause time period. 
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Description 

|0001) The pieserl invention generally relates lo an 
intoimaiion lecoidmg and lepioducmg apparatus loi re- 
coidmg information onto a reccd medium and lepio- 
ducing ihe intoimaiion fiom the lecoid medium, and 
mote particularly lo a conlrol Joi Ihe recoiding and re- 
producing operations in such an appaiatus 
|0002) There is a VTR (Video Tape Recoidei) as an 
information recording and lep'oducing appaiatus capa- 
ble ol reco'dmg and repioducmg the mlotmalion such 
as video mormahon 

J0003) Here in the VTR. there is a single head loi pei- 
loimmg ihe recording and reproducing operations, and 
the VT R h^s such a structure that the lecoidmg and le- 
piocuonq coercions aie performed with lespeci to one 
viooc- t.-oe Dy use ot the single head 
|00O4] m-.acvci according to the above-mentioned 
st vi R since the recording and reproduc- 

ing ul- '-i " mo poiiormed by use ol the single head, 
it i> «►•• i* >*>'.i:j*i i. p-.nioim the i&coiding and lepioduc- 

• •• *.«»"«u*i.-incously 
(OOOS) "•• - r example when the leproduction 

or *" # *:t. n.is been tecoided is desned 

u r- • - ordmg the inlormation. it is ncc- 

o-. . . \ *> - w*^ mo information in the middle at 
r» • . * »op»oducmc the information, or 

i' . . . -m. . „t j mc inlormation and alter that 

(Coo*; - - - ' ireo'ding is slopped in the 

r».«2- ** - - ? r .^it it is not possible tc record 

r r • Ancrnr:tively i1 waiting tor the 

c - • • ' 5* u there is another problem 

p.- ocuce the information when 

[OOC*] r - . ' • - r nx i ot the present invention 
t ■ r r • .y o dmg and reproducing ap- 

p * <• . ■ , - * --• r . * omq and reproducing oper- 
rtt« - •» •■ • - • ' record medium which can 

p« •* •.«*"■ . . ■ 'cc ordmg and reproducing 

en- - * » -t ' »- !f.c convenience 

|0006] \ - .* * tnc present invention can 

t>« • - • ; r • ^^jon recording anc repro- 
of j f ; * %i>v: ^r!h r*n inlormation record- 
ing j. .».•• s. * t 1 2 - K -<: 0 0 mtormaiion by piocess- 
inc^r-^in-iio'' **w v -?i »s inputted Irom the external 
at ^ ^cacicnmoc n&ut m:c rind lor recording the gen- 
ei*-iic^j itx l'O i4'HtiiiMi uniuts lecoid medium dt o ie- 
cuiUi'ig intc wine ' 1^ riijricM tiinn the p'edeteimmed in- 
put irtte nn mtormnti^n cp» ocucing device 1o r delecting 
the record mlormniion tiom the record medium at a pre- 
dctciminec delecting r.itc and tor reproducing the de- 
tected record information by re -p'occssmc the detected 
record inlo'malioo to ojtput the reproduced record in- 
tormation to the external at an cu'.pu! rate which is lower 
than ;he predetermined detecting ra:e and a controlling 
device lor controlling the information record nc device 
tc temporarily stop generating ando recording the 



reccic intoimaiion dunnp a lust pause time period, 
whir h is piescnbed by a diHerence beiween the record- 
ing late ai d the input rate and lor controlling the ntoi- 
mation ie[i loducing device to detect and reproduce the 
£■ record intoimaiion which has been recorded on the 
iecoid medium by Ihe intoimaiion recording device dur- 
ing the I1151 pause time penod 

|0009) Accoidmgtothe tirs: inlormation recording and 
lepioducmg apparatus, on one hand, when the input in- 

io toimation is inputted Irom the external at the predeter- 
mined input rate, the recoid mtormaiion is generated by 
processing the mpui mtormaiion by the inlormation re- 
coicmg device, and the generated record inlormation is 
leccrded onto the record medium at the recording rate. 

i£ which is higher than the piedetermined input rate. On 
the othei hand, the lecord intoimaiion is detected Irom 
the record medium at the predetermined delecting rate 
by the inlormation reproducing device, and ihe detected 
record inlormation is reproduced by re-processing the 

20 detected lecord intoimaiion, so thai the reproduced 
iecoid information is outputtedlothe external at the out- 
put rate, which is lower than the predetermined detect- 
ing late A: this time, undei the conlrol ol the controlling 
device, the inlormation lecording device temporarily 

2$ slops ceneialing and/or recording the record inlorma- 
tion during ihe 1irst pause lime period, which is pre- 
scribed by the ditlerence between the recording rate and 
the input rate Along with this, under the control of the 
controlling device, the inlormation reproducing device 

30 detects and leproduces the record information, which 
has been recorded on the record medium by the infor- 
mation recording device, during the first pause time pe- 
riod. 

|0010] Accordingly, the operation of recording the 
3£ reccrc information and the operation of reproducing the 
record inlcrmation which has been recorded can be ap- 
parently perlormed simultaneously. Thus : the conven- 
ience of the information recording and reproducing ap- 
paratus can be certainly improved. 
10 (0011] The above object ot the present invention can 
be also achieved by a second information recording and 
reproducing apparatus provided with: an information -re- 
corcmg device lor generating record information by 
processing input information, which is inputted from Ihe 
external at a predetermined input rate, and tor recording 
the generated record information onto a record medium 
at a recording rate which is higher than the predeter- 
mined input late, an information reproducing device for 
detecting the iecoid information from the record medi- 
um at a predetermined detecting rate and for reproduc- 
ing tne detected record inlormation by re-processing the 
detected record information to output the reproduced 
reccrc inlormation to the external at an output rate which 
is lowe* than the predetermined detecting rate; and a 
— controlling cevice for controlling the information repro- 
ducing oevice to temporarily stop detecting and/or re- 
procucmc the record information during a second pause 
time period which is prescribed by a drff erence beiween 
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the detecting late and the output late and ioi coniiollmg 
the information recoiding device to generate *nd iecoid 
the record information, which has nevei been recorded 
on the iecoid medium yet, during the second pause time 
period 

|0012] Accoiding to the second information recording 
and lepioducing appaiatus. on one hand when the in- 
put inloimation is inputted tiom the external at the pre- 
determined input rate, the recoid information is gener- 
ated by processing the input information by the inloima- 
tion recording device, and the geneiaied record inloi- 
mation is recorded onto the recoid medium at the re- 
cording i ate, which is higher than the pi edetei mined in- 
put rale On the other hand, the recoid inloimation is 
delected trom the iecoid medium at the predetermined 
detecting late by the information reproducing device, 
and the detected record information is reproduced by 
i e- processing the detected record information, so that 
the reproduced iecoid information is ouipuited tothe ex- 
ternal cs\ the output rale, which is lower than ihe pi ede- 
tei mined detecting iate. At this time, undei the contiol 
ol the controlling device, the information reproducing 
device tempoiatily stops detecting and/or reproducing 
the record information during the second pause time pe- 
riod, which is picscnbcd by the difleience between the 
detecting rate and the output rate.. 
Along with this, under the control of the controlling de- 
vice, the information recording device generates and 
records the record information, which has never been 
recorded on the record medium yet, during the second 
pause lime period. 

[0013] Accordingly, the operation ol recording the 
record information and the operation of reproducing the 
record information which has been recorded can be ap- 
parently performed simultaneously. Thus, the conven- 
ience of the information recording and reproducing ap- 
paratus can be certainly improved. 
J0014] The above object of the present invention can 
be also achieved by a third information recording and 
reproducing apparatus provided with; an information re- 
cording device 1or generating record information by 
processing information, which is inputted from the ex- 
ternal at a predetermined input tate : and for recording 
the generated record information onto a record medium 
at a recording rate which is higher then the predeter- 
mined input rate: an information reproducing device tor 
detecting the record information from the record medi- 
um at a predelermined delecting rate and for reproduc- 
ing the detected record information by re-processing the 
delected record information. to output the reproduced 
record inlormation tothe external at an output rate which 
is lower than the predetermined detecting rate; and a 
controlling device 1or controlling the information record- 
ing device to temporarily stop generating and/or record- 
ing the record inlormation during a first pause time pe- 
riod, which is prescribed by a difference between the 
recording rate and the input rate ; 1or controlling the in- 
formation reproducing device to detect and reproduce 



the ieco»d information, which has been recorded on the 
record medium by the information recording device dur- 
ing the fust pause time period while continuously input* 
ting the input inlormation Irom the external, lor contiol- 

s ling the inloimation reproducing device to temporarily 
stop detecting and/or reproducing the lecord informa- 
tion du'ing a second pause time period, which is pre- 
scribed by a dillerence between the detecting rate and 
the outout raie and toi contiolling the information re- 

io cording device lo generate and record the record inlor- 
mation. which has never been recorded on the record 
medium yet. dunng the second pause time period while 
continuously outpulljng the reproduced record informa- 
tion to the external. 

i$ (0015] According lo the third information recording 
and lepioducing apparatus,. on one hand, when the in- 
put information is inputted trom the external at the pre- 
determined input rate, the record inlormation is gener- 
ated by processing the input inlormation by the informa- 
nt* tjon recording device, and the generaied record infor- 
mation is lecoided onto the iecoid medium at the re- 
cording iate. which is higher than the predetermined in- 
put rate. On the other hand, the record inlormation is 
detected from the record medium at the predetermined 

2S detecting rate by the information reproducing device, 
and the delected record information is reproduced by 
re-processing the delected record information, so that 
the reproduced record information is outputted tothe ex- 
ternal at the output rate, which is lower than the prede- 

30 termined defecting rate. At this lime, while the input in- 
formation is continuously inputted fiom the external, un- 
der the control ot the controlling device, the information 
recoiding device temporarily slops generating and/or 
recording ihe record information during the first pause 

35 time period. Along with this . under the control of the con- 
trolling device, the information reproducing device de- 
tects and reproduces the record information, which has 
been recorded on the record medium by the information 
recording device, during the first pause time period. Fur- 

*o ther, while the reproduced record information is contin- 
uously oulputiedtoihe external, under the control of the 
controlling device, ihe information reproducing device 
temporarily slops detecting and/or reproducing the 
record information during the second pause time period. 

4£ Along with this, under the control o1 the controlling de- 
■ vice, the information recording device generates and 
records the record information, which has never been 
recorded on the record medium yet, during the second 
pause lime period. 

so [0016] Accordingly, the operation of recording the 
. record information and the operation of reproducing the 
record information which has been recorded can be ap- 
parently perlormed simultaneously. Thus, the conven- 
ience of the information recording and reproducing ap- 

5£ paratus can be certainly improved. 

[001 7] In one aspect of the lirst ; second or third infor- 
mation recording and reproducing apparatus of Ihe 
present invention, the information recording device is 
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provided with: a processing unit lor processing ihe inpul 
information and generating the record mtoi motion a 
record intormation memory device lor temporarily stor- 
ing the generated record information, and a lecording 
unit lor reading out the record inlormaiion sloied in ihe 
record intormation memory device and recording the 
read out record information onlo the record medium at 
the recording rate. And that, the contiollmg device con- 
trols the intormation reproducing device to detecl ihe 
record inlormation, which has been lecorded on ihe 
record medium, while controlling the intormation record- 
ing device to continue inputting the input information 
Irom the external during a lime period in which the le- 
cording unit is not recording the record inlormatton onto 
the record medium and the record inlormaiion memory 
device is storing the generated record intormation. 
[0018] According to this aspect, ihe inpul intormation 
is processed and the record inlormaiion is generated by 
the processing unit. Then, the generated record inlor- 
mation is temporarily stored by the record intormation 
memory device. Then, the lecord inlormaiion stoied in 
the record inlormation memory device is read out by the 
recording unit. Then, the read out record inlormation is 
recorded onto the record medium at the recording rate. 
A1 this time, under the control ol the controlling device, 
while the intormation recording device continues input- 
ting the input intormation from the external during the 
time period, in which the recording unit is not recording 
the record information onto the record medium and the 
record intormation memory device is storing the gener- 
ated record information, the information reproducing de- 
vice detects the record inlormation. which has been re- 
corded on the record medium. 

(0019] Accordingly, by vinue of a relatively simple 
structure, the operation of recording the record informa- 
tion and the operation of reproducing the record infor- 
mation which has been recorded can be apparently per- 
formed simultaneously. 

(0020] In another aspect of the first, second or third 
information recording and reproducing apparatus of the 
present invention, the information reproducing device is 
provided with: a detecting unit lor detecting the record 
information from the record medium at the detecting 
rale; a reproduction information memory device tor tem- 
porarily storing the detected record intormation; and a 
re-processing unit for reading out the record inlormation 
stored in the reproduction information memory device 
and for re-processing and reproducing the read out 
record intormation to output the reproduced record in- 
formation to the external at the output rate. And that, the 
controlling device controls the intormation recording de- 
vice to record the record information onto the record me- 
dium while controlling the information reproducing de- 
vice to continue outputtmg the reproduced record inlor- 
matton to the external during a time period in which the 
detecting unit is not detecting the record inlormation and 
the re-processing unit is reading oul. re-processing and 
reproducing the record information 



|0021] According to this aspect the iecord inlorma- 
iion is delected trorn the record medium ai the detecting 
rate by the detecting unit Then the detected record in- 
formation is temporarily stored mo the reproduction m- 

£ lormation memory device Then, ihe record inlormaiion 
siored in the reproduction inloimalion memory device is 
read oul. is reprocessed and is leproducec by the re- 
processing unit, so lhal the reproduced record inlorma- 
iion is outputied to the exlernal at Ihe outpul rate At this 

to lime, under the control ol the controlling device, while 
1he inlormation reproducing device continues oulpulting 
the leproduced record inlormation to the external during 
the lime period, in which ihe delecting unit is not deleci- 
ing the record information and the re-processing unil is 

tb reading out, le-processing and reproducing the record 
inlormation, the intormation lecording device records 
the record information onto the record medium 
|0022] Accordingly, by vinue ol a relatively simple 
siruclure, the operation ol recording the record intorma- 

20 tion and ihe operation of reproducing the record infoi- 
malbn which has been recorded can be apparently per- 
tormed simultaneously 

[0023] In another aspect of ihe tirst, second or third 
information recording and reproducing apparatus of the 

2B pi esent invention, the apparatus is iurthei provided with 
a single optical pickup for emitting a light beam onto the 
record medium and receiving a reflection light ol the 
emitted light beam reflected from the record medium to 
oulput a detection signal indtcating the record intomna- 

30 tion, the single optical pickup being commonly used for 
the intormation recording device and the information re- 
producing device. 

[0024] According to this aspect, the light beam is emit- 
ted by tne single optical pickup onto the record medium, 

SB and the reflection light of the emitted light beam reflected 
from the record medium is detected by the single optical 
pickup, so that the detection signal indicating the record 
information is outputted. At this time, the single optical 
pickup is commonly used for the information recording 

to device and the inlormation reproducing device 

[0025] Accordingly, by vinue of a relatively simple 
structure, the operation of recording the record informa- 
tion and the operation ol reproducing the record infor- 
mation which has been recorded can be apparently per- 
tormed simultaneously. 

[0026] The nature, utility, andturther features of this 
invention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred em- 
bodiments of the invention when read in conjunction 
bo with the accompanying drawings briefly described be- 
low 

[0027] In the drawings: 

FIG. l is a block diagram of ar. intormation record- 
£~ rng and reproducing apparatus as an embodiment 

of the present invention: 

FIG ^ ts s flow chart showing an operation ct the 
information recording and reproducing apparatus of 
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FIG i;and 

FIG 3 is a diagram indicating a change o! a data 
amount accumulated in each buttei memory in the 
embodiment. 

|0028] Releuing to the accompanying drawings an 
embodiment ot the piesent invention will be now ex- 
plained In the embodiment described below the 
present invention is applied to an intoimation lecording 
and reproducing apparatus capable ot lecording and ie- 
producing the inlormalion with respect to a lecoid me- 
dium in a disc shape (hereinafter it is simply letened to 
as an "optical disc*) which can optically iecord and re- 
produce the inlormalion. 

[0029] At iirst, a construction o1 the intoimation re- 
cording and reproducing apparatus as the embodiment 
is explained with reterence to FIG. 1 . 
{0030] In FIG. 1, an intormation recording and lepro- 
ducing apparatus S is provided with an optical pickup 

2 as one example ol a recording device and a delecting 
device; an A/D (Analog to Digital) convertei 3.. a com- 
pression circuit 4 as one example o1 a recording process 
device, a record butler memory 5 as one example o1 a 
record information memory device; an encoder 6: a 
record circuit 7: a reproduction circuit 8: a decoder G; a 
reproduction butler memory 10 as one example ol a re- 
production inlormalion memory device; an expansion 
circuit 11 as one example ot a reproduction processing 
device; a D/A (Digital to Analog) convener 1 2 a spindle 
motor 13: a CPU (Central. Processing Unit) 14 as one 
example ol a controlling device; a servo circuit 15; an 
operation unit 16: and a display unit 17. 

[0031] In the above mentioned constitutional ele- 
ments: the optical pickup 2, the A/D convenei 3, the 
compression circuit 4, the record butler memory 5, the 
encoder 6 and the record circuit 7 constitute an intoima- 
tion record unit R as one example ot an inlormalion re- 
cording device. 

[0032] On the other hand, in the above mentioned 
constitutional elements the optical pickup 2, the repro- 
duction circuit 6, the decoder 9, the reproduction butler 
memory 10 : the expansion circuit 11 and the D/A con- 
verter 12 constitute an intormation reproduction unit P 
as one example ot an inlormation reproducing device. 
[0033] Next : the operation ot each constitutional ele- 
ment is explained. 

[O034] At first, the operation is explained as for the 
case where the information to be recorded from an ex- 
ternal device is recorded onto an optical disc 1 as one 
example of the record medium. 

[0035] When an information signal Sin (which is an 
analog signal) corresponding to the information to be re- 
corded (which includes video information and/or audio 
information) is inputted Irom an external device at an 
input rate Mr which is set in advance, the A/D converter 

3 digitizes ihe intormation signal Sin and generates a 
digital information signal Sd to output it 1o the compres- 
sion circuit 4 



J0036) Then, the compression circuit 4 compresses 
the digital information signal Sd which is inputted liom 
the A/D convertei 3. on the basis ol a control signal S5 
outputted from the CPU 14 and generates a com- 

^ pi essed inlormalion signal Spd to output it to the i ecoid 
buttei memory 5. At this time, when compressing the 
digital intoimation signal Spd a compression method 
such as the MPEG 2 (Moving Pictuie coding Experts 
Gioup 2) method or the like is employed 

10 |0037] Next, the recoid buftei memory 5 temporarily 
sloies the compi essed information signal Spd which is 
inputted liom the compression circuit 4, as it is Ai this 
time, the record buffer memory S consecutively outputs 
a data amount signal Smi, wtiich indicates a data 

i$ amount ot the compressed intoimation signal Spd ac- 
cumulated in the recoid buttei memory 5. to the CPU 4 
1 0038] Then, the encoder 6 reads out the compressed 
intormation signal Spd temporarily stored in the record 
butler memory 5 at a recording rate Rr, which is higher 

20 than the input rate Mr ol the inlormation signal Sin, on 
the basis ot a control signal S4 outputted fiom the CPU 
14, and generating an encode signal Sed by encoding 
the compressed information signal Spd reed out from 
the record butler memory 5, to output it to the record 

SB circuit 7. 

[0039] Then, the record circuit 7 converts the encode 
signal Sed, which is inputted from the encode! 6, into a 
record signal Sr on the basis of a control signal S2 out- 
putted from the CPU 14, to output it to the optical pickup 

30 2. At this time, in the record circuit 7. a so-called write 
strategy process or the like is performed with respect to 
the encode signal Sed so as to form a pit in a shape. — 
which precisely corresponds to the information lobe re- 
corded, on the optical disc 1 . 

3S [0040] Then, the optical pickup 2 generates a light 
beam B such as a laser light etc., by driving a light, 
source such as a semiconductor laser etc., within the 
optical pickup 2, on the basis of the record signal Sr out- 
putted from the record circuit 7, emits the generated light 

40 beam B onto an information record surface of the optica! 
disc 1 , and records the information signal Sin onto the 
optical disc 1 at a rate corresponding to the recording 
rate Rr by forming the pit corresponding to the record 
signal Sr. At this time, the optical disc 1 is rotated at a. 

*b predetermined rotation number by the spindle motor 1 3, 
which is driven on the basis of a spindle control signal 
Ssm outputted from the servo circuit 15. Incidentally, on 
the optical disc 1, the intoimation signal Sin is recorded 
by forming the pit corresponding to the recoid signal Si 

bo by a phase modulating method for example. 

[0041] Next, the operation of the embodiment is ex- 
plained as 1or the case where the information recorded 
on the optical disc 1 is reproduced. 
[0042] At the time of reproducing the information, the 

BB optical pickup 2 emits the light beam Btor the reproduc- 
tion onto tne optical disc 1 which is being rotated, and 
generates a detection signal Sp corresponding to the pit 
formed on the optical disc 1 at a detecting rate F.p on 
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the basis ol a lefiection bghi o< the emitted light beam B 
|0043] Then the reproduction circur: F amplifies the 
detection signal Sp outpuited from the optical pickup 2 
at a piedetermined ampliiicaiion tactoi and turns the 
waveform ol the detection signal Sp on the basis ol a 
contio! signal Si outputled 1iom the CPU 14 and gen- 
erates a leproduclion signal Spp to output it to the de- 
code' 9 

|0044] Then, the decodei 9 decodes the lepioduction 
signal Spp by a decoding method conespondmg to the 
encoding method in the encodei 6 on the basis oi a con- 
tiol signal S3 outputled Irom the CPU 1 A and generates 
a decode signal Sdd to outputs it to the reproduction 
butler memory 1 0 at a rate corresponding to the delect- 
ing rate Rp 

|O045] Then, the reproduction butlei memory 10 tem- 
porarily stores the decode signal Sdd which is inputied 
tiom the decoder 9. as it is At this time the reproduction 
butter memory 10 consecutively outputs a data amount 
signti Smp which indicates a data amount ol the decode 
signal Sdd accumulated in the lepioduction butlei mem* 
ory 10. to the CPU 14. 

|0046] Then, the expansion ciicuit 11 leads out the 
decode signal Sdd temporarily stored in ihe reproduc- 
tion butler memory 10 at an output rate Mp. which is 
rower than the detecting rate Rp tor the detection signal 
Sp on the basis ot a control signal S6 outputled Irom 
the CPU 14. applies an expanding process correspond- 
ing to the compressing process in the compression cir- 
cuit c with respect to the read out decode signal Sdd, 
and generates an expanded signal So and outputs it to 
the D/A convener 12. 

(0047] Then, the D/A converter 12 converts the ex- 
pended signal So into an analog lorm. and generates 
an output signal Sout corresponding to the information 
signal Sin to output it to the external device. 
[0048] Along with the operation ot recording and re- 
producing the intormation as described above, the CPU 
1^ outputs the control signals Si to S6 so as to perform 
the processes indicated by a flow chart described later, 
on the basis ol the data amount signal Smp or Smr. At 
this time, the operation unit 16 outputs a commend sig- 
nal Sc. which corresponds to the operation perlormed 
on an operation panel switches or the like thereof by 
the user, tothe CPU 14. The CPU 14 outputs the control 
signals Si to S6 respectively on the basis o 4 the com- 
mand signal Sc. 

(0049] Along with this, the CPU 1 4 generates a control 
signal Ss tor servo-controlling the spindle motor 1 3 and 
the optical pickup 2 to output it to the servo-circuit 15. 
The servo-circuit 1 5 generates the spindle control signal 
Ssm tor controlling the rotation ol the spindle motor 13 
on the basis o1 the control signal Ss. anc generates a 
pickup control signal Ssp lor performing a so-called 
tracking servo-control and a so-called locus servo-con- 
trol o* the optical pickup 2. to output it tc the optical pick- 
up 1 Then the optical pickup 2 perio'ms recording the 
record information Sr (information signal Sin) or detect- 



ing the detection signal Sp while performing the tracking 
servo-contiol and the locus servo-control with respect 
to the light beam B on the basis of the pickup control 
signal Ssp outputled from the servo circuit 15. 

5 |0050] Incidentally, the information necessary lor the 
usei to contiol the operation of the information recording 
and i ep:oducing apparatus Sis displayed on the display 
unit 17 on the basis ol a display signal Sdp outputled 
from the CPU 14. 

to |0051] Next the recording and reproducing operations 
of the information recording and reproducing apparatus 
S having the above described construction will ex- 
plained with reference to FIG. 2. In FIG. 2. the processes 
for only reproducing the intormation are indicated by 

75 steps Si to SE. the processes tor only recording the in- 
tormation are indicated by steps S25 to S32, while the 
processes foi simultaneously (apparently) recording 
and repioducing the intormation are indicated by steps 
£10 to S1£ 

20 |0052] At first, the operation is explained as for the 
case wheie the simultaneous recording operation is in- 
structed during a reproducing operation. 
[0053] In the information recording and reproducing 
apparaius S. when the operation of reproducing the in- 

2B formation Irom the optical disc 1 is instructed, the posi- 
tion on the optical disc 1 where the record signal Sr is 
to be reproduced is searched, the light spot of the light 
beam B is moved to the searched position, and the gen- 
eration ol the detection signal Sp is started at the de- 

30 tecting rate Rp (step SI) Then, the decoding process 
for the generated detection signal Sp is started by the 
decoder 9 (step S2). When this decoding process is 
started, the decode signal Sdd is accumulated in the re- 
proouctior, butler memory 10 at a rate corresponding to 

55 the delecting rate Sp. 

[0054] Then, the CPU 14 judges whether or not the 
empty space o1 the capacity in the reproduction buffer 
memory 10 is reduced to be equal to or less than a 1 st 
preoeter mined amount, on the basts of the data amount 

to signal Smp outputled from the reproduction butler mem- 
ory 10 (step S3). Here, the I s1 predetermined amount is 
set equal to a minimum decode unit of the decode signal 
Sdd (e.g.. a data amount equal to one ECC (Error Col- 
lecting Code) block of the decode signal Sdd). 

as [0055] According to the judgment at the step S3, it the 
empty space of the capacity in trie reproduction butter 
memory ids equal to or less than the i s1 predetermined 
amount (step S3: YES) : since the feproduction butter 
memory 10 would be full if the generation of the detec- 

50 tion signa I Sp were further continued, the optical pickup 
2 is controlled to temporarily pause so as to stop the 
generator, of the detection signal Sp (step S4). Then, 
the operation flow proceeds to a step S6. 
[0056] On the other hand, according tc the judgment 

55 at the step SS. il the empty space of the capacity in the 
reprocuctior, butler memory 10 is targer than the ^pre- 
determined amount (step S3 NO), the record signal Sr 
is further cetecfed and the detection signal Sp is further 
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generated sicp S5) 

|0057J Then ihe CPU 14 judges wheihei oi noi the 
simu'iancojs iccoidmg operation is instructed dunng 
ihe icpiooxciion through the opeiation unit ^ b {step S6} 
|00S8] Then it theie is no mstiuction ol the simulta- 
neous tecoiGiiQ operation (step S6 NO} it is judged 
whethet o> r»oi nil ot the information to be reproduced is 
rti c^dy icc'oouccd (step S7) II ihe tepioduciion ol all 
oi ihc mio»nwton is nhcady compleied (slep S7 YES* 
the decoomq operation by the decodei 9 is slopped 
i step Sfi Then me mioinviiion reproducing process is 
ended 

[0O59] On u.c oifci r^nd r ihe reproduction ot all ol 
the mtornviiorj is nc: cornpicicd yel (step S7 NO), the 
opciHiionrtitioA ictu-n-j tothc step S3 so that the above 
dcsc ibcd into*nw.>- 'cp«couctr q poccss is repeated 
1 0060] on mo of««" f - vx: cor amp to ihe judgment 
#-it Ihc step S6 » ! !••• •,*'^i!.i'*'Ous recording opeiation 
is instructed isios s*. c crnftcsscd informa- 

tion titjf .rii Spo • * «• \>\j> t*c m ihe lecoid 

butiei ii kmi oi y i» 4 . % *»* • " * • ^«^*.-tit.-o «i ttie record 
butter mcmoiy 1, *:.«■■ v - . - » i ir.c input rate 
Mr as the AD:c<u<-^«» : . * - * ' ^*:ct 3 lor the 

innuiicd mtDrrru - . • mp-c&sion by 

the CDmpi cssid«"» c «• - * ' - » >■.".' »t «on sig- 

nal Sd arc po»tc»*"»-> - r*v» v • - LimuMane- 

ous rccordr»q cn)?'.« * •■■.•:.•?!• «:■ sicp S6) is 

re^d out rit the ic- c- > . ••»■*••*- pic<ress of en- 

rr*r1ir q iho rnrnfi • * ' » " v, jm,*,: ^rxl ic staned 

h> Iho nncortof r> • ; 

(0061] Then it c C ; ' - - : .• cir ci or not the 
drtlrt amoun! rccu^..v.x> bjtlei memory 

5 is incr eased 10 be - j - - - man a 2 nd prede- 

l cr mined nmoun: * %- » lO. dncc on the basis 
ol the d«ta amount i> j- . « *;?;,ut!cd Worn the lecord 

butter memory b r ' ' * accumulated data 
amount ts oqu-iMo a >-<» rv.i* 2 nd predetermined 
amount (step Si C v{ •■ r .~ ■ _v,it on ol the detection 
srgnr-.l So by me pc^». i » . «i* c ont lolled to tempo- 
rarily pause (while t? • • * circuit 11 and the D/A 
convener 12 r.ic :<x!'.-- • : * "»* % CPU 14 to consecu- 
tively pcilo'm the c»;., *• -.>» » v-.j :nc A'D conversion ot 
the decode signal Soj ». . ^*...i*o<3 m the reproduction 
butter memory lino-;.-- • tf- is pause). Then., 
a position on the opt* rv * me encode signal 
Sod (which is encoo'-;: :■> - * s io be recorded 
is searched ana tr.e . » • 1 is moved to the 
seaiched position itit.-* * # * < itic t ml ode signal 
Sed m a 3 rd pioUcicn t.»««; ^ *»^m! winch rt> set in ad- 
vance is recorded c*m: . disc 1 through the 
optical pickup 2 (stes dr 

1 0062] At this time tr o ; « * je'er mined amount is 
set to such an amoun! »cccrd butter memory 5 

is not lull even it the cv:xx b«un^i Sed is kept to be 
accumulated into the recce L-u^o? mcrrory Sat the input 
rate Mr until the operatto- c-* *o< c«a»ng me record signal 
Sr is Started atter the rnmr.ipt.nn r*t thr» jurlnmenl at the 
step SlO and the movorrv-ns r,: -no optica! pickup 2 at 



the step Sil. on the basis ot the stoiage capacity Br ot 
the iecoid butiei rnemo^ S On the othei hand, the ? d 
pi edeter mined amount may be set equal lo the 2 nd pie- 
determmed amount oi target than the 2 nd pi edetei mined 

^ amount so as to output all ot the encode signal Sed ac- 
cumulated in the recoid butiei memory 5, with consid- 
eung the amount ot the encode signal Sed newly accu- 
mulated in the record butiei memory S while the tecord 
signal Si is being recorded 

to |0063] Then, it is judged whether or not the i ecoi d sig- 
nal Si to be lecoided has been completely recorded 
(step Si 3). II it is not completely recorded (step Si 3 
NO) a the operation ot recording the record signal Si by 
the optical pickup 2 is controlled to temporarily pause 
(while A/D converter 3 and the compression circuit 4 are 
controlled by the CPU 14 to continue the accumulation 
ot the compressed* intormation signal Spd into the 
record butter memory 5 al the input rate Mr during this 
pause). Then, a position on the optical disc 1 where the 

20 record signal Sr is to be nextly reproduced is searched, 
and the optical pickup 2 is moved to the searched posi- 
tion, so as to start again the generation o1 the detection 
signal Sp in accompaniment with the decrease ot the 
data amount accumulated in the reproduction butter 

2$ memory 10 (step Si 4). Then, the operational flow re- 
turns to the step SlO. 

(0064] On the other hand, according to the judgment 
at the step Si3 : tl the operation ot recording the record 
signal Sr is completed (step Si 3 YES), the encoding 

50 operation by the encoder 6 is ended (step Si 9), a posi- 
tion on the optical disc 1 where the record signal Sr is 
to be nextly detected is searched, and the optical pickup 
2 is moved to the searched position, so as to start again 
the information reproduction (step S20). Then, the op- 

55 erationai flow returns to the step S3. 

(0065] On the other hand : according to the judgment 
at the step SlO, if the accumulated data amount in the 
record buffer memory 5 is less lhan the 2 nd predeter- 
mined amount (step SlO: NO) : the CPU 14 judges 

<o whether or not the empty space ot the capacity in the 
reproduction bufler memory 10 is reduced to be equal 
to or less than the 1 st predetermined amount on the ba- 
sis of the data amount signal Smp outputted from the 
reproduction butler memory 10 (Si 5). 

<£ |0066] Then, it the empty space ot the capacity in the 
reproduction buffer memory 10 is equal to or less than 
the 1 st amount (step 815: YES), the optical pickup 2 is 
controlled to temporarily pause and the generation of 
the detection signal Sp is stopped in the same manner 

50 as the step S4 (step. Si 6). Then, the operational flow 
proceeds to a step Si 6. Incidentally, even at this time : 
the input of the information signal Sin, the accumulation 
of the compressed information signal Spd into the 
record butter memory 5 along with the input o1 the infor- 

B£ mation signal Sin, the output of the decode signal Sdd 
from the reproduction buffer memory 10 and the output 
otthe output signal Sout from ihe D/A convener 1 2 along 
with the output ot the output signal Sout are continued. 



EP0 932 153 A2 



14 



10067] On the olhei hand accoidrnp tc the judgment 
at ihe slep Si b it the empty spare c-1 ihc capacity irr the 
reproduction butter memory 10 is laigei than the 1 c * pre- 
determined amount (step Si 5 NO) the lecoic signal 
Si is consecutively detected at the detecting idle Rpand 
the detection signal S is turlhei generated (step Si 7) 
Then it is judged whether oi not all ot the- inlormalion 
to be reproduced is already reproduced step Si&) 11 
the reproduction ot all oi the intoinnation is already com- 
pleted (step Si 6 YES), the decoding operation by the 
decoder 9 is stopped (step S21 ) Then a posr.ion on the 
optical disc 1 where the encode signal Sec (which it en- 
coded by the step S9) is to be recorded is searched and 
the optical pickup 2 is moved to the seaiched position 
(step S22) Then, the operational How proceeds to a 
step S27. During the operation at the slep Si 7 the input 
ot the mtormation signal Sin and the accumulation ot ihe 
compressed inlormation signal Spd into the record butl- 
er memory 5 along with this input aie continued 
J0066] On the other hand, it the reproduction of all o1 
the inlormation is noi completed yet (step Si 6. NO) the 
operational flow returns to the slep SlO so that the 
above described inlormation reproducing process is re- 
peated 

J0069] On the other hand, at the steps Sll and Sl2 : 
the new record signal Sr may be recorded continuously 
in the area on the optical disc 1 other than the area 
where the record signal Sr has been already recorded, 
or may be recorded so as 1o overwrite the area where 
the record signal Sr has been already reproduced In 
the latter case, since the non-recorded new area is not 
used it is possible to efficiently use the recordable area 
ot the optical disc 1 . 

[0070] Next, the operation is explained as lor the case 
where the simultaneous recording operation is instruct- 
ed during a recording operation. 

|O071] In the information recording anc reproducing 
apparatus S. when the operation o1 reproducing the in- 
formation 1rom the optical disc 1 is instructed, the com- 
pressed inlormation signal Spd is accumulated mtc the 
record butler memory 5 by performing ihe A/D conven- 
ing process and the compressing process lo- the infor- 
mation signal Sin to be recorded at a rale corresponding 
to the input ra:e Mr. Then, the encoding process in the 
encoder 6 is staned by reading out the compressed in- 
formation signal Spd accumulated in the record butter 
memory 5 (Step S25). 

(0072] Then, the position on the optical disc 1 where 
the record signal Sr is to be recorded is searched the 
light spot of the light beam B is moved to the searched 
position, and the operation of recording the record signal 
Sr is performed at the recording rate Rr (step S26) 
{0073] Then, the CPU 14 judges whether or not the 
empty space of the capacity in the record butter memory 
£ is increased to be equal to or larger than a 4 th prede- 
termined amount, on the basis of the data amount signal 
Smr outpuTtec from the record butler memcry 5 (step 
S27) If the empty space of the capacity in ;he record 



bultei memory 5 is less than the 4 th predetermined 
amount isiepS27 NO) the operation of the optical pick- 
up 2 toi reco'dmg the record signal Sr is controlled lo 
temporarily pause so as to wait until this empty space 
s ot the capacny reaches the 4 th predetermined amount 
(step S2Pi "Then ihe operational flow proceeds to a 
slep S30 incidentally even a1 this time, the input of the 
information signal Sin and the accumulation of the com- 
pressed inlormation signal Spd into the record butler 
io memory aiong with this input are continued. 

|0074] On the other hand, according to the judgment 
at the slep S27. if the empty space oi thecapacity in the 
reproduction butler memory 1 0 is equal lo or larger than 
the 4 1h predetermined amount (step S27: YES), the en- 
's code signal Sed (record signal Sr) in a 5 th predeter- 
mined amount, which is set in advance, is recorded onto 
the optical disc 1 at the recording rate Rr through the 
optical pickup 2. 

[0075] In the above explained steps S27 and S29. the 
20 4th predetermined amount may be any data amount as 
long as 11 is equal to or less than the 2 nd predetermined 
amount and the 5 ,h predetermined amount may be any 
data amount as long as it is equal to or less than the 3 rd 
predetermined amount. 
2S [0076] Then ; the CPU 14 judges whether or not the 
simultaneous recording operation is instructed during 
the recording operation through the operation unit IS 
(step S30) 

[0077] Then it there is no instruction of the simulta- 

30 neous recording operation (step S30: NO), it is judged 
whether c not all of the inlormation to be recorded is 
already recorded (slep S31 ). It the recording of allot the 
information js already completed (step S31 YES), the 
encoding operation by the encoder 6 is stopped {step 

35 S32) Then, the inlormation recording process is ended. 
[0078] On tne other hand, it the recording ot all of the 
information is not completed yet fetep S31 : NO), the op- 
erational flow returns to the step S27, so thai the above 
described information recording process is repeated 

40 [0079] On the other hand, according to the judgment 
at the step S 30. it the simultaneous recording operation 
is instructed (stepS30: YES), the operation of the optical 
pickup 2 for recording the record signal Sr is controlled 
to temporarily pause (while the accumulation oi the gen- 

4£ erated compressed information signal Spd into the 
record butler memory 5 at the input rate Mr is continued 
as the A/D conversion by the A/D converter 3 tor the 
inputted information signal Sin and the compression by 
the compression circuit 4 lor the digital information sig- 

so nal Sd are performed under the control ot the CPU 14 
during this pause). Then, the position on the optical disc 
1 where the record signal Sr is to be reproduced is 
searched, the light spot ot the light beam B is moved to 
the searched position, and the generation of the detec- 
tion signal Sp is started at the detecting rate Pip (step 
S33). Then, the decoding process for the generated de- 
tection signal Sp is staned by the decoder 9 <step S34) 
When this decoding process is started, the decode sig- 
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nal Sdd is accumulated into the lepiocuction butter 
memory 1 0 at a i al e cor i esponding io l he del eel mg i at e 
Sp 

|0080] Atiei thai, the operational Hovi proceeds- to the 
step SiO. and the steps SiO to S22 hie performed so 
as to perform the reproducing opeiation dining the re- 
cording operation while the data amount accumulated 
tn the lecord butlei memory' b and the data amount ac- 
cumulated m the reproduction bullet memory 10 are re- 
spectively monitored 

|0081] Next, the reproducing opeianon and the re- 
cording operation explained with teteience to FIG. 2 will 
be lunher explained with reference to FIG. 3 mainly as 
tor the change of the data amount accumulated in each 
o1 the record butler memory 5 and the reproduction butl- 
er memory 10. FIG. 3 indicates the change o1 the data 
amount accumulated in each butter in the case wheie 
the simultaneous recording operation is instructed dur- 
ing the reproducing operation At tne bottom stage of 
FIG. 3 where the "condition o! pickup' is indicated: the 
detection o1 the detection signal Sp is performed in each 
time band indicated by a white empty area while the re- 
cording ol the record signal Si is periormed in each time 
band indicated by a meshed area. 

|0082] In FIG 3, when only the leproducing operation 
is performed, the data amount accumulated in the re- 
production buffer memory 10 (whose capacity is Bp) 
changes such that the empty space of the capacity 
therein is in the range o1 the data amount not larger than 
the minimum decode unii Namely, when the empty 
space ol the capacity becomes equal to or larger than 
the i £1 predetermined amount, the detection of the 
record signal Sr is started (at the detection rate Rp) such 
that the empty space of the capacity in the reproduction 
buller memory 10 increases at a rate R as expressed 
by a following expression. 

R - (detection rate Rp) - (output rate Mp). 

(0083] After that : when the empty space of the capac- 
ity becomes less than the 1 £1 piedetermmed amount! the 
detection of the record signal Sr is controlled to tempo- 
rarily pause, and only the output o1 me output signal 
Soul (at the output rate Mp) is periormed. These sian 
and pause of the detection ol the record signal Sr are 
repeated. 

1 0084] Then : when the simultaneous recording and 
reproducing operation is instructed during the reproduc- 
tion at a time tl (refer to the step S6), the accumulation 
of the compressed information signal Spd into the 
record buffer memory S is started at the input rate Mr 
(refer to the step S9) and the data amount accumulated 
in the record buffer memory 5 is monitored (refer to the 
step S10). Then : when the data amount accumulated in 
the record buffer memory 5 reaches the 2 nd predeter- 
mined amount at a time \2. : the detection of the detection 
signal Sp is controlled to temporarily pause, and the re- 



J2 153A2 16 

cording position tor the nevw record signal Sr is 
searched Then, the lecoiding ot the record signal Sr is 
started at a time tS (retei to the steps Sn and Sl2). 
Even ai this time, the output of the decode signal Sdd 
£ trom the repioduction butter memory 10 is continued. 
1 0065] Then, when the recoidmg of the record signal 
Si in the 3 ,d predetermined amount is completed at a 
lime 14 the optical pickup 2 is moved to the next delect- 
ing position so as to perform the detection of the detec- 
ts tion signal Sp again (relet to the step Si 4). Then, trom 
a lime tS until the data amount accumulated in the record 
butlei memory 5 r eaches the 2 nd predetermined amount 
(i.e.. until a time t6) t the detection of the detection signal 
Sp is continued. 

|0086] Then, alter the data amount accumulated in 
the record butter memory 5 reaches the 2 nd predeter- 
mined amount, the movement ot the optical pickup 2 to 
the recording position and the recording of the record 
signal Sr are performed (refer tothe steps Si 1 andSi2). 
20 [0067] After that, the above described operation is re- 
peatedly periormed until all ol the information signal Sin 
to be recorded is recorded. 

(0066] At ihis time, the data amount accumulated in 
reproduction buffer memory 10 decreases at the output 

2$ rate Mp while the movement of the optical pickup 2 to 
the recording position, the actual recording of the record 
signal Sr and the movement of the optical pickup 2 to 
the detecting position are periormed (i.e., from the t2 
until the time t5), and increases at the above mentioned 

30 rate R after the detection of the detection signal Sp is 
started again. These increase and decrease ot the ac- 
cumulated data amount are repeated. 
[0089] On the other hand, the data amount accumu- 
lated in the record buffer memory 5 increases at the in- 
put rate Mr since the simultaneous recording and repro- 
ducing command is instructed during the reproduction 
until the movement of the optical pickup 2 to the record- 
ing position is completed (i.e., from the tl until the time 
13). and decreases at a rate R' as. expressed by a fol- 

to lowing expression while the record signal Sr is actually 
recorded. 

R' - (input rate Mr) - (recording rate Rr) 

[0090] Then : when the detection of the detection sig- 
nal Sp is staned again, since the input of the information 
signal Sin is continued, the data amount accumulated 
in the record buffer memory 5 increases at the input rate 
so Mr again These increase and decrease of the accumu- 
. lated data amount are repeated. 

[0091] As described above, according to the opera- 
tion of the information recording and reproducing appa- 
ratus S in the embodiment, the record signal Sr which 
has been recorded on the optical disc 1 can be repro- 
duced while the input of the information from the exter- 
nal device is continued, and since the record signal Sr 
which is not recorded yet can be recorded while the out- 
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pul of the detected lecoid signa* Si to the external de- 
vice is. conitnued it is possible 10 simultaneously pei- 
loim ihc recording operaiion and the lepfoducmp opei- 
ation HppHicnUy as a whole ol the mloimation lecoiding 
and icpiodjctnq appaiaius S - f 

(0092) Furthei smce the lecoid signal Si which has 
occn already iccoided can be detected while ihe com- 
pressed mlDfnviJon signal Spd is being sioied mtc ihe 
record tufier memory 5 and since the record signal Si 
which is not ioco»dcd yel can be lecoided while the de- 
code sicrwri Soa is being read oui liom the lepioduction 

outlet mcrron, 10 it is possible to simultaneously pei- 2. 
!o*m the icccvcJr^ ^ oocraiion and Ihe lepioducing opei- 
rtiton by mc/ins <j * restively simpliiied stiuclure 

(0093) ln:oon:.,i^ rt nhouqh the optical disc 1 is em- ^ 
ployed rtS D^c ci^ir-i^i? ct tnc record medium in the 
above mentio^oc c^xjmcr>t the p'esent invention 
c^n be applied k , > c* leccw a medium other ihan 
th-it as long nv r nvi *-t-x3 wn:mg the inlor- 
nuiion rtiid »t e»nLr«—, ubbf »q such as a ^ c 
Semico* *du Jto - » \» '*-• 

|0O94] Furtr»c^-* *« *r». / vLi-^cssion pioc- 
ess and cxpnn^. » ; - • »~».-rj h ihe intoi- 

nvition icco'Owtj .■»••: o.#. .»n^ir itui S in the 
above meniio^cc ► v - - i *- invention ^ 

c«n bo widory ; -* ? ** V r>o inlormation 

recording ana rcp'-:*2 * ; v^v icmq as il per- 

forms the reco» ; -v* t opoiations in 

whir h the input f^t. • * tr. *-^. tne external 

device is lower m^r. r*„ t .^. f •> r.i ire inlormation 30 

onto the record rrn>j *»• .-»v3 a:?!c:tirg rate ol the 
m'ormation horn !••♦ »■> • * : '^oufTi is higher then the 
output rate ot :nc ■ - t. **-»e c*:ernal device 

Claims 

1. An inlcrm-iiiori kv r*?**^^ reproducing appara- 
tus (S) chnrrictcu'co ir. :tv*t b^id mi ormalion record- 
ing and repico~i. v^z otK^nius comprises: *0 

an inlDrnw. » nv. ^ 303 device (R) lor gener- 
ating ec o'C i? 1 * z^wi'ir. Dy processing input in- 
tormrtiio' » • r. r^.xiicD trom the external 3. 
at a pieonc" t j^ic *nd lor recording ^£ 

the geneirtiec n\ ** n >rrv-i?on onto a record 
medium 1 1 • -* '^^3^3 i^ijc which is higher 

than If iu piiU^.- i'""«vO input inlc 

an informal 1*1 uv^Jixbiu device (P) for de- 
tecting the rcco* J it-iio» motion trom said record s & 
medium at « ptco tr mncd detecting rate and 
lor reproducing t?^c ociecied record inlormation 
by rc-procc^L«nq ru- octcctcd record inlorma- 
tion to ojtpjt tr-te fop»oducod record inlorma- 
tion to the e>ic"W *n output rate which is ~ 
lower than the proooieimmod delecting rate; 
and 

a con'rollmc devir r 1U1 lor controlling said in- 



lormation recording device to tempoianly slop 
general tng and/01 recoidmg the recoid intci- 
mation during a tirst pause time period, which 
is pi escribed by a ditleience between ihe re- 
cording rale and the input rale, and tor control- 
ling said inlormation leproducing device to de- 
lect and reproduce the record intoimation 
which has been recoided on said recoid "medi- 
um by said inloimation lecoiding device duung 
the 1irst pause time period 

An inlormation recoidmg and leproducing appaia 
tus (S) characterized in that said inlormation lecoid- 
ing and reproducing apparatus comprises: 

an information recording device (R) toi genei- 
ating record inlormation by processing input in- 
formation, which is inputted trom the external 
at a predetermined input rate., and lor recording 
the generated record inlormation onto a record 
medium (1) at a lecoiding late which is higher 
than the predetermined input rate; 
an inlormation reproducing device (P) for de- 
tecting the record inlormation from said record 
medium at a predetermined detecting late and 
tor reproducing the detected record inlormation 
by re-processing the detected record informa- 
tion to output the reproduced record informa- 
tion to the external at an output rate which is 
lower than the predetermined delecting *ale 
and 

a controlling device (14) tor controlling said in- 
formation reproducing device to temporarily 
stop detecting and/or reproducing the record 
information during a second pause time period : 
which is prescribed by a ditference between the 
detecting rate and the output rate, and tor con- 
trolling said information recording device to 
generate and record the record inlormation.. 
which has never been recorded on said record 
medium yet : during the second pause time pe- 
riod 

An information recording and reproducing appara- 
tus (S) characterized in that said inlormation record- 
ing and reproducing apparatus comprises: 

an information recording device (R) for genei- 
ating record information by processing informa- 
tion, which is inputted 1 rom the external at a pre- 
determined input rate, and 1or recording the 
generated record information onto a record me- 
dium ( 1 ) at a recording rate which is higher than 
the predetermined input rate: 
an inlormation reproducing oevice (F) tor de- 
tecting the record inlormation from said record 
medium at a predetermined detecting rate and 
for reproducing the cetecled reccrd information 



10 



19 



EP 0 932 153 A2 



20 



by re-processing the detected lecoid inloima- 
lion to output the reproduced iecoid mlorma- 
tion io the external at an output rate which is 
lower than Ihe predetermined detecting rate 
and * 
a controlling device (14) toi controlling said in- 
tonmation recording device to temporarily stop 
generating and/or lecoidmg the iecoid mloi- 
mation during a tirst pause time period which 
is prescribed by a ditlerence between the ie- w 
cording rate and the input rate toi coniiollmg 
satd mlormation lepioducmg device to delect 
nnd reproduce the record mtoimation. which 
hrts been recorded on said lecord medium by 
s*i d information lecoidmg device, during the 
tir si p«-»usc Irme period white continuously input- 
im: me input mlormation trom the external, toi 
cornroHrrg s*id intormation repioducmg device 
ic i«^r.pcirti ty stop detecting and/or lepioduc- . 
r.j r»*_ rccoic inlormalion duiing a second ?o 
i>< iii-ic p^*noU which is p« esc jibed by a dii- 

*• «r t-?!%%een the detecting rate and the out- 

; . »v. -i-^? ic* controlling said information re- 

*~ . io generate and lecord the 

' . * : 9 • on which has ncvci been ic - 

v» : »- »ocord medium yet. during the 

v.* -r ■ ; rw. !»t c period while continuously 6.. 
- . • - .locjuced iecoid mlormation to 

no 

4 * . • • • • «*ang to any one ot claims 1 

-> * # vi»d mlormation recording 

. . - . < . ■ •■• --2 tor processing the input ss 
iteming the record mforma- 

■ * • 

- - - < •-.*•» memory device (5) lor tem- 

- *, s-. ?•».? generated record intorma- 

-40 

- :• » >* ^ ■• T 7 5) lor reading out the 
.... j * 'n'-.r slo»Cd in said record intor- 
r*vfl'.- >.*vicc anc recording the lead 
c-u * «■ ? «on onto said recoid medium 
• i n: :'t. ♦ .jOincj frtte and 

s.i c cwvicri »fv, j.. vice (14) controls said intor- 
rrviiion icp»oaucin"Q acvice (P) to detect ihe 
it-iuiU K i-j««iMtiuii wtiich has been iecorded 
o»i *>n»d ic-^u'lJ r milium while controlling said 
information recoicmc device (R) to continue in- so 
pu:tm^ the r>pui information 1rom the external 
du-ing hmc period in which said recording unit 
is not rccorcing mc record inlormalion onto said 
record mecium and said record information 
memory device is storing the generated record £~ 
information 

£. An apparatus (S) according to any one of claims l 



lo 4 chaiacteirzed in that said inloimation repro- 
ducing device (P) compnses 

a detecting unit (2. 6 9) toi detecting the recoid 
inlormalion trom said iecoid medium (i) at the 
detecting rate 

a repioduction inloimation memory device (10) 
toi temporarily storing the detected iecoid in 
loimation; and 

a re-piocessing unit (11) toi reading out the 
iecoid mtoimation stoied in said repioduction 
inloimation memory device and toi le-piocess- 
mg and reproducing the read out iecoid intoi- 
mation to output the leproduced record inloi- 
mation to the external at the output rate, and 
said controlling device (14) contiols said mtoi- 
mation recording device (R) lo iecoid the 
record inlormalion onio said iecoid medium 
while controlling said mtoimation leproducing 
device (P) lo continue outpulting the lepio- 
duced iecoid inloimation to the external duiing 
a time period in which said detecting unit is not 
detecting the record inlormalion and said re- 
processing unit is reading out, re-processing 
and leproducing the record inlormalion. 

An apparatus (S) according to any one o1 claims 1 
to 5, characterized in thai said apparatus lurther 
comprises a single optical pickup (2) loi emitting a 
light beam (B) onto said iecoid medium (1 ) and re- 
ceiving a i ejection light o1 the emitted light beam 
reflected trom said record medium to output a de- 
tection signal indicating the record inlormalion, said 
single optical pickup being commonly used lor said 
inlormalion recording device (R) and said informa- 
tion reproducing device (P).. 
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(54) Information recording and reproducing apparatus 



(57) An inlormation recording and reproducing ap- 
paratus (S) is provided with: an inlormation recording 
device (R) lor generating record inlormation by process- 
ing input inlormation, which is inputted trom the external 
at a predetermined input rate, and lor recording the gen- 
erated record inlormation onto a record medium (1) at 
a recording rate which is higher than the predetermined 
input rate; an inlormation reproducing device (P)tor de- 
tecting the record inlormation 1rom the record medium 
at a predetermined delecting rate and tor reproducing 
the detected record inlormation by re-processtng the de- 
tected record information to output the reproduced 
record information tothe external at an output rate which 
is lower than the predetermined detecting rate; and e 
controlling device (14) lor controlling the inlormation re- 
cording device to temporarily stop generating and/or re- 
. cording the record information during e first pause time 
period, which is prescribed by a difference between the 
recording rate and the input rate, and for controlling the 
information reproducing device to detect and reproduce 
the record information, which has been recorded on the 
record medium by the information recording device, dur- 
ing the first pause time period. 
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